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Description 

CHEWING GUM BASE AND CHEWING 
GUM COMPOSITIONS 

Background of Invention 

[0001] The present invention relates to the composition of, and 
methods of producing a chewing gum base and chewing 
gum. More specifically, the present invention relates to 
chewing gum base compositions that produce gum bases 
and chewing gums having reduced adhesion to outdoor 
surfaces as compared to typical chewing gum composi- 
tions. 

[0002] when chewing gum is chewed, an insoluble portion re- 
mains. Although the remaining insoluble portion can be 
easily disposed of without creating any problems, when 
improperly disposed of, can create a nuisance. Due to 
their typical formulation, chewing gums have an adhe- 
sive-like characteristic. Therefore, the chewed gum can 
stick to outdoor surfaces onto which they are intentionally 
or unintentionally placed. Such surfaces can include con- 



crete, flooring materials, walls, carpeting, metal, wood, 
plastic, glass and other surfaces. It is because of these 
circumstances that there is a consumer demand for a 
more removable chewing gum. 
[0003] Formulating an acceptable removable chewing gum cud 
has significant challenges in that, the product has to re- 
main organoleptically desirable for the consumer, while 
being removable. Furthermore, the ingredients and pro- 
cessing of the gum base and chewing gums must be suf- 
ficiently inexpensive to permit commercial manufacture 
and sale at prices competitive with traditional formula- 
tions. All ingredients used must be safe for human con- 
sumption and ideally are already approved for food use. 
This is a difficult balance to achieve. There have been at- 
tempts in the past to formulate removable chewing gum 
bases and chewing gum compositions. None of these at- 
tempts have made a significant impact on the issues pre- 
sented by improper disposal of chewing gum cuds. U.S. 
Patent Number 5,601,858, herein incorporated by refer- 
ence, discloses a non-stick chewing gum which contains a 
blend of different molecular weight polyvinylacetates 
(PVAc), filler, non-elastomer solvent resin, and is essen- 
tially free of fats and waxes. U.S. Patent Number 



3,285,750, herein incorporated by reference, discloses a 
resinous chewing gum base composition with at least one 
adhesion resistant agent such as polyolefin and flourine 
containing resin. This chewing gum cud did not adhere to 
fabrics and various other surfaces. 
[0004] D ue t0 t he above stated issues, there is a need for chew- 
ing gum products with reduced adhesion to surfaces. 
Summary of Invention 

[0005] The present invention provides a gum base, and resulting 
chewing gum, that exhibits reduced adhesion to surfaces. 
As used herein, a chewing gum cud which can be easily 
removable, is one which has a 50% or greater reduction in 
removal time compared to typical conventional chewing 
gums and less than 20% by weight residue remaining on a 
surface to which it was stuck. Chewing gums which can be 
made from the chewing gum base of the present invention 
include chewing gums in coated pellet form, sticks, tabs, 
tapes, chunks and bubble gums standard in the art. 

[0006] The present invention provides a chewing gum base, es- 
sentially free of non-silica fillers, containing an effective 
amount of high molecular weight polyisobutylene, option- 
ally silica and optionally low molecular weight polyvinylac- 
etate. The present invention further provides for a chew- 



ing gum composition comprising the inventive gum base 
and further comprising, as optional components, pow- 
dered lecithin and spray-dried flavor, used as a partial or 
complete replacement for liquid flavor present in the wa- 
ter soluble portion of the chewing gum composition to 
make an easily removable chewing gum. The combination 
of these components are believed to increase the hy- 
drophilic properties and reduce plasticization of the 
chewed gum cud, preventing it from sticking to surfaces 
and increasing the ease at with which it can be removed 
from these surfaces. 

[0007] it i S an advantage of the present invention to provide a 
more easily removable chewing gum base and chewing 
gum. The present invention has a high affinity for water, 
which will result in faster weathering in the presence of 
significant rain. If cud is disposed of improperly, it is re- 
movable via a scraper, mechanical sweeper, scrubber or 
even by natural weathering. 

[0008] The present invention provides a firm chew, bulky cud 
with no tack to the teeth of the chewer and is easily pro- 
cessed. The gum base of the present invention is also rel- 
atively hydrophilic and may be used as a delivery for 
lipophilic active agents or medicaments, which would be 



bound to gum base and not released into the digestive 
tract. The chewing gum can be produced from food- 
approved ingredients and has the potential to be econom- 
ically feasible and consumer acceptable. 
[0009] The present invention provides a chewing gum composi- 
tion wherein the gum base comprises high molecular 
weight polyisobutylene, and is essentially free of non- 
silica filler. 

[0010] Additional features, advantages and embodiments of the 

present invention will be described in and apparent from 

the detailed description of the invention. 
Detailed Description 

[0011] jhe present invention provides improved gum bases. 

Moreover, the present invention provides improved chew- 
ing gums. In addition, the present invention provides an 
easily removable gum cud. Moreover, the present inven- 
tion provides an improved method of making chewing 
gum base and chewing gum. 

[0012] chewing gum generally comprises a water soluble portion 
and a water insoluble portion. The water insoluble portion 
is referred to as the gum base. 

[0013] jhe present invention provides a gum base which is es- 
sentially free of non-silica filler, and comprises high 



molecular weight polyisobutylene and optionally amor- 
phous silica and low molecular weight Polyvinylacetate 
(PVAc). The present invention also provides chewing gums 
made from the inventive gum bases, which may optionally 
comprise powdered lecithin and spray-dried flavor. It is 
believed that the chewing gum bases and chewing gums 
of the present invention exhibit greater hydrophilicity and 
reduced plasticization in the chewed gum cud to render it 
easily removable by increasing its removability from envi- 
ronmental surfaces when exposed to moisture. 
[0014] The present invention provides a chewing gum composi- 
tion wherein the gum base comprises high molecular 
weight polyisobutylene, and is essentially free of non- 
silica filler. 

[0015] | n an embodiment, the gum base further comprises amor- 
phous silica. 

[0016] in an embodiment, the gum base further comprises low 

molecular weight polyinylacetate. 
[0017] in an embodiment, the gum base further comprises ter- 

pene resin. 

[0018] in an embodiment, the high molecular weight poly- 
isobutylene is present in an amount ranging from about 
5% to about 15% by weight of the gum base. 



[0019] | n an embodiment, the high molecular weight poly- 

isobutylene is preferably present in an amount of about 
8% by weight of the gum base. 

[0020] | n y e t another embodiment, the amorphous silica is 

present in an amount ranging from about 2% to about 15% 
by weight of the chewing gum base. 

[0021] in yet another embodiment, the amorphous silica is 

preferably present in an amount of about 5% by weight of 
the chewing gum base. 

[0022] in yet another embodiment, the low molecular weight 

polyvinylacetate is present in an amount up to about 45% 
by weight of the chewing gum base. 

[0023] in yet another embodiment, the low molecular weight 

polyvinylacetate is preferably present in an amount rang- 
ing from about 25% to about 40% by weight of the chew- 
ing gum base. 

[0024] in yet another embodiment, the present invention pro- 
vides a chewing gum composition comprising powdered 
lecithin and a gum base comprising high molecular weight 
polyisobutylene, low molecular weight polyvinylacetate 
and amorphous silica, wherein the gum base is essentially 
free of non-silica filler. 

[0025] in yet another embodiment, a chewing gum composition 



comprises powdered lecithin, spray dried flavor and a 
gum base comprising high molecular weight polyisobuty- 
lene, low molecular weight polyvinyl acetate and amor- 
phous silica, wherein the gum base is essentially free of 
non-silica filler. 

[0026] The chewing gum base of the present invention is essen- 
tially free of non-silica filler. For purposes of the descrip- 
tion of the present invention, being essentially free of 
non-silica filler can mean that the optional use of non- 
silica filler at levels of about 0% to about 5% by weight of 
the chewing gum base is acceptable. It is believed that 
this increases the viscosity, and minimizes the plasticiza- 
tion of the chewing gum cud. In an embodiment of the 
present invention, the chewing gum base is free of non- 
silica filler. 

[0027] High molecular weight polyisobutylene is used in the gum 
base of the present invention. It is used as a replacement 
of up to 80% of butyl rubber in the formulation of the 
chewing gum base. High molecular weight polyisobuty- 
lene provides a cohesive property and is believed to re- 
duce the cold flow property of a discarded chewing gum 
cud into environmental surfaces. The high molecular 
weight polyisobutylene also improves the softness of a 



chewing gum cud for improved organoleptic quality. The 
average molecular weight of the high molecular weight 
polyisobutylene used in the present invention ranges from 
about 200,000 daltons to about 600,000 daltons. Prefer- 
ably, the average molecular weight of high molecular 
weight polyisobutylene used in the present invention is 
about 400,000 daltons. The amount of high molecular 
weight polyisobutylene present in the inventive chewing 
gum base ranges from about 5% to about 15% by weight 
of the chewing gum base. Preferably, the amount of high 
molecular weight polyisobutylene is present in the amount 
of about 8% by weight of the chewing gum base. A high 
molecular weight polyisobutylene suitable for use in the 
present invention is OPANOL 50 SF, available from BASF in 
Ludwigshafen, Germany. 
[0028] Amorphous silica may optionally be added to the inventive 
chewing gum base composition because silica has low oil 
absorption properties as compared to non-silica fillers. 
One amorphous silica which may be used in the present 
invention has an average particle size of 16 urn. pH of 
about 7, oil absorption of about 55 g/lOOg and Perspex 
abrasion value of about 35. The specifications of the silica 
used is not believed to be critical, but specifications of sil- 



icas known to be operable are herein disclosed. The silica 
in the present invention may have a range of average par- 
ticle size of 4.5 to 18 urn. The amount of amorphous sil- 
ica used in the present invention ranges from about 2% to 
about 15% by weight of the chewing gum base. Preferably, 
the amount of amorphous silica used in the present in- 
vention is about 5% by weight of the chewing gum base. 
These levels include any moisture, typically 2% to 4%, that 
may be present on commercially available silicas. The ad- 
dition of amorphous silica improves the organoleptic 
quality of the chewing gum composition by countering an 
oily experience provided by the powdered lecithin which 
may be a component in the present invention, and has low 
oil absorption properties. The amorphous silica used in 
the present invention is preferably DH338 and is available 
from INEOS Silicas Inc., in Warrington, England. 
[0029] |_ ow molecular weight polyvinylacetate may optionally be 
added to the inventive chewing gum base composition. 
The molecular weight of the PVAc ranges from an average 
of about 6,000 daltons to an average of about 40,000 
daltons. Preferably, the average molecular weight of the 
low molecular weight PVAc ranges from about 12,000 dal- 
tons to about 15,000 daltons. The low molecular weight 



PVAc is used in the present invention in amounts up to 
about 45% by weight of the chewing gum base. Preferably, 
the amount of low molecular weight PVAc present is in the 
range from about 25% to about 40% by weight of the 
chewing gum base. Even more preferably, the amount of 
low molecular weight PVAc is present at about 34% by 
weight of the chewing gum base. One PVAc suitable for 
use in the present invention is Vinnapas B15 Spezial, 
available from Wacker in Burghausen, Germany. 
[0030] Conventionally, chewing gum base is used in amounts of 
about 18% to about 36% by weight of the chewing gum 
composition. The chewing gum base of the present inven- 
tion is typically used in chewing gum compositions in 
lower amounts than standard chewing gum bases known 
in the art. In the present invention the chewing gum base 
can be used in amounts ranging from about 15% to about 
30% by weight of the chewing gum composition. This al- 
lows for a comparable mouthfeel in the size of the chew- 
ing gum cud as compared to conventional chewing gums, 
because the hydrophillic nature of the base increases 
swelling when exposed to the moisture of the mouth dur- 
ing chewing. The amount of bulking agent in the chewing 
gum composition is then increased by about 20% to allow 



for comparable swelling and chew qualities to conven- 
tional chewing gum products. 

[0031] piasticizers used in the gum base of the present invention 
may include triacetin, medium chain triglyceride, mono-, 
di- and triglycerides of fatty acids, terpene resins derived 
from alpha-pinene, beta-pinene or d-limonene, triglyc- 
erides of non-hydrogenated, partially hydrogenated and 
fully hydrogenated cottonseed oil, soybean oil, palm oil, 
palm kernel oil, coconut oil, safflower oil, tallow oil, cocoa 
butter, unsaturated oils that contain, as one or more of 
their constituent groups, fatty acids of carbon chain 
length of from 6 to 18, monoglycerides, diglycerides, 
acetlylated monoglycerides, distilled mono-, and di- gly- 
ercides and lecithin may, from their manufacturing pro- 
cessing, contain triglyceride levels less than 2 percent by 
weight. Mono- and diglycerides maybe considered as be- 
ing of the same family as fats. 

[0032] preferred piasticizers include triacetin, acetylated mono-, 
di- and triglycerides of short chain fatty acids, acetlyated 
mono-, di- and triglycerides of medium chain fatty acids, 
acetylated monoglycerides of long chain fatty acids, 
methyl ester of rosin and low molecular weight PVAc. 

[0033] Non-silica fillers, which may be used at levels up to 5% in 



the present invention, may be selected from carbonate or 
precipitated carbonate types, such as magnesium and cal- 
cium carbonate, ground limestone, silicate types such as 
magnesium and aluminum silicate, clay alumina, talc, tita- 
nium dioxide, mono-, di- and tricalcium phosphate, and 
mixtures thereof. 
[0034] Emulsifiers, which also sometimes have plasticizing prop- 
erties, used in gum bases of the present invention may be 
selected from the following, glycerol mono and distearate, 
lecithin, mono and di-glycerides of fatty acids, triacetin, 
acetylated monoglyceride, polyglycerol esters, glycerol 
triacetate and carbohydrate polyesters, or combinations 
thereof. 

[0035] | n addition to high molecular weight polyisobutylene and 
low molecular weight PVAc previously described, conven- 
tional elastomers may also be incorporated into the in- 
ventive gum base. Elastomers provide the rubbery, cohe- 
sive nature to the gum which varies depending on this in- 
gredient's chemical structure and how it is compounded 
with other ingredients. Elastomers suitable for use in the 
gum base and gum of the present invention include buta- 
diene-styrene copolymers (SBR), isobutylene-isoprene 
copolymers (Butyl rubber), polybutadiene, low or medium 



molecular weight polyisobutylene, and vinyl polymeric 
elastomers (polyvinyl acetate, polyethylene, vinyl acetate/ 
vinyl laurate, vinyl acetate/vinyl stearate, ethylene/vinyl 
acetate) or mixtures thereof. 

[0036] other optional ingredients such as antioxidants may also 
be used in the gum base. Antioxidants prolong shelf-life 
and storage of gum base, finished gum or their respective 
components, including fats and flavor oils. Antioxidants 
suitable for use in gum base or gum of the present inven- 
tion include butylated hydroxyanisole (BHA), butylated hy- 
droxytoluene (BHT), beta-carotenes, tocopherols, acidu- 
lants such as vitamin C, propyl gallate, and other synthetic 
and natural types, or mixtures thereof. Preferably, the an- 
tioxidants used in the gum base are butylated hydrox- 
yanisole (BHA), butylated hydroxytoluene (BHT), toco- 
pherols, or mixtures thereof. 

[0037] Th e present invention is preferably essentially free of 
waxes. In the prior art and conventional gum bases, 
waxes may be used in the gum base. Waxes aid in the so- 
lidification of gum bases and improving the shelf-life and 
texture. Wax crystal also improves the release of flavor. 
The smaller crystal size allows slower release of flavor 
since there is more hindrance of the flavor's escape from 



this wax versus a wax having larger crystal sizes. Wax- 
free gum bases are specifically contemplated by the 
present invention. In these embodiments, wax is omitted 
and may be compensated for by using increased levels of 
fats and oils as is known in the prior art. Low molecular 
weight waxes can increase the flow of the chewing gum 
cud into porous surfaces and are therefore undesirable in 
easily removable gum bases. 

[0038] Synthetic waxes are produced by means atypical of 

petroleum wax production and thus are not considered 
petroleum wax. These synthetic waxes may be used in ac- 
cordance with the present invention and may be included 
optionally in the gum base and gum. 

[0039] The synthetic waxes may include waxes containing 

branched alkanes and copolymerized with monomers such 
as, but not limited to, polypropylene and polyethylene and 
Fischer-Tropsch type waxes. Polyethylene wax is not in 
the same category as polyethylene, a polymer of ethylene 
monomers. Rather, polyethylene wax is a synthetic wax 
containing alkane units of varying lengths having attached 
thereto ethylene monomers. 

[0040] Elastomer plasticizers vary the firmness of the gum base. 
The present invention is preferably free of ester gums. 



The plasticizers used are synthetic elastomer plasticizers 
such as terpene resins derived from alpha-pinene, beta- 
pinene and/or d-limonene and mixtures thereof. 

[0041] The elastomer plasticizers used may be of one type or of 
combinations of more than one. Typically, the ratios of 
one to the other are dependent on each respective soften- 
ing point, on each effect on flavor release, and on each 
respective degree of tack they cause to the gum. The pre- 
ferred elastomer plasticizers of the present invention are 
terpene resins, as the ester gums have a tendency to in- 
crease adhesion to surfaces. The amount of terpene resin 
is also maintained at conventional levels in the chewing 
gum base composition, as surprisingly, the elastomer sol- 
vent did not significantly increase the tackiness of the 
chewing gum product. The approximate amount of ter- 
pene resin used in the present invention is about 10% to 
about 35 by weight of the chewing gum base. 

[0042] Non-silica fillers which may be used as a filler to levels up 
to 5% in the inventive gum base are most typically calcium 
carbonate and talc. While calcium carbonate is generally 
preferred, talc filler may be used in gum bases and gums 
of the present invention that may come in contact with or 
employ acid flavors or provide an acidic environment 



needed to prevent degradation of an artificial sweetener. 
Mean particle size for calcium carbonate and talc fillers 
typically range from about 0.1 micron to about 15 mi- 
crons. More preferably, the optional fillers used preferably 
have a mean particle size range from about 0.4 to about 
14 microns and are calcium carbonate and talc. 

[0043] cum bases are typically prepared by adding an amount of 
the elastomer , filler and elastomer solvent to a heated 
sigma blade mixer with a front to rear speed ratio of 
about 1:1 to about 2:1, the higher ratio typically being 
used for chewing gum base which requires more rigorous 
compounding of its elastomers. 

[0044] Compounding typically begins to be effective once the in- 
gredients have become homogenous. Anywhere from 15 
minutes to 90 minutes may be the length of compounding 
time. Preferably, the time of compounding is from 20 
minutes to about 60 minutes. The amount of added plas- 
ticizer depends on the level of elastomer present. If too 
much elastomer plasticizer is added, the initial mass be- 
comes over plasticized and not homogeneous. 

[0045] Continuous processes using mixing extruders may also be 
used to prepare the gum base. After the initial ingredients 
have massed homogeneously and been compounded for 



the time desired, the balances of the base ingredients are 
added in a sequential manner until a completely homoge- 
neous molten mass is attained. Typically, any remainder 
of elastomer and plasticizer are added after the initial 
compounding time. The optional waxes and the oils are 
typically added after the elastomer and plasticizers. Then 
the mass is allowed to become homogeneous before dis- 
charging. 

[0046] U.S. Patent Number 6,238,710, herein incorporated by 
reference, claims a method for continuous chewing gum 
base manufacturing. The method entails compounding all 
ingredients in a single extruder. U.S. Patent Number 
6,086,925 discloses the manufacture of chewing gum 
base by adding a hard elastomer, a filler and a lubricating 
agent to a continuous mixer. U.S. Patent Number 
5,419,919 discloses continuous gum base manufacture 
using a paddle mixer by selectively feeding different in- 
gredients at different locations on the mixer. Yet another 
U.S. Patent Number 5,397,580 discloses continuous gum 
base manufacture wherein two continuous mixers are ar- 
ranged in series and the blend from the first continuous 
mixer is continuously added to the second continuous 
mixer. 



[0047] Typical base batch processing times may vary from about 
one to about three hours, preferably from about 1.5 to 2.5 
hours, depending on the formulation. The final mass tem- 
perature when discharged may be between 50°C and 
130°C and preferably between 70°C and 120°C. The com- 
pleted molten mass is emptied from the mixing kettle into 
coated or lined pans, extruded or cast into any desirable 
shape and allowed to cool and solidify. Those skilled in 
the art will recognize that many variations of the above 
described procedure may be followed. 

[0048] | n the alternative continuous process, ingredients are 

added continuously at various points along the length of 
the extruder. In this case, the transit time through the ex- 
truder would be substantially less than an hour. 

[0049] The water-soluble portion of the chewing gum may com- 
prise softeners, sweeteners, flavoring agents and combi- 
nations thereof. The sweeteners often function also as 
bulking agents in the gum. The bulking agents generally 
comprise from approximately 5 % to about 90 %, prefer- 
ably from approximately 20 % to about 80 % of the fin- 
ished gum. 

[0050] Sugar sweeteners generally include saccharide-containing 
components commonly known in the chewing gum art 



which comprise, but are not limited to, sucrose, dextrose, 
maltose, dextrin, dried invert sugar, fructose, levulose, 
galactose, corn syrup solids and the like, alone or in any 
combination. 

[0051] The present invention can also be used in combination 

with sugarless sweeteners. Generally, sugarless sweeten- 
ers include components with sweetening characteristics 
but which are devoid of the commonly known sugars and 
comprise, but are not limited to, sugar alcohols such as 
sorbitol, mannitol, erythritol, isomalt, xylitol, hydro- 
genated starch hydrolysates, maltitol and the like, alone 
or in any combination. 

[0052] High intensity artificial sweeteners can also be used, alone 
or in combination, with the above. Preferred sweeteners 
include, but are not limited to, sucralose, aspartame, 
NAPM derivatives such as neotame, salts of acesulfame, 
altitame, saccharin and its salts, cyclamic acid and its 
salts, glycyrrhizinate, dihydrochalcones, thaumatin, mon- 
ellin, and the like, alone or in combination. In order to 
provide longer lasting sweetness and flavor perception, it 
may be desirable to encapsulate or otherwise control the 
release of at least a portion of the artificial sweetener. 
Such techniques as wet granulation, wax granulation, 



spray drying, spray chilling, fluid bed coating, coacerva- 
tion, and fiber extension may be used to achieve the de- 
sired release characteristics. 
[0053] The powdered de-oiled lecithin optionally employed in the 
inventive chewing gum composition, provides low oil ab- 
sorption qualities. The powdered lecithin is also a process 
aid in the production of the chewing gum product. Pow- 
dered lecithin, in addition, retains moisture and absorbs 
moisture readily. In the present invention, the lecithin is 
preferred to be mixed with the bulking agent (sugar, sor- 
bitol etc.) before adding to the gum mixer. The powdered 
lecithin may be used in the present invention in amounts 
of about 3% to about 9% by weight of the chewing gum 
composition. Preferably, the powdered lecithin is used in 
amounts of about 4% to about 7% by weight of the chew- 
ing gum composition. Furthermore, if the chewing gum 
composition is a pellet, the amount of powdered lecithin 
used is about 7% by weight of the chewing gum composi- 
tion. If the chewing gum composition is a stick form, the 
amount of powdered lecithin used is about 5-6% by 
weight of the chewing gum composition. The powdered 
lecithin may also be used in an encapsulated form. 
Lecithin substitutes may also be used to provide the same 



advantages described herein. Specific fractions of lecithin 
purifications may also be used to provide the same ad- 
vantages described herein. The powdered lecithin used in 
the present invention is EMULPUR IP and EMULGUM from 
Degussa in Hamburg Germany. 

[0054] Softeners are added to the chewing gum in order to opti- 
mize the chewability and mouth feel of the gum. Softeners 
typically constitute from approximately 0.5% to about 
25.0% by weight of the chewing gum. Softeners contem- 
plated for use in the gum include glycerin, lecithin and 
combinations thereof. Further, aqueous sweetener solu- 
tions such as those containing sorbitol, hydrogenated 
starch hydrolysates, corn syrup and combinations thereof 
may be used as softeners and bulking agents in gum. 
Sugar-free formulations are also typical. 

[0055] The amount of glycerin is decreased by about 30% in the 
present invention from the standard amounts used in the 
prior art. Typically, glycerin is used at about 4%. In the 
present invention, about 2.5% glycerin is used in the 
chewing gum base composition. Because of the inclusion 
of lecithin in the chewing gum composition, the amount 
of glycerin is reduced due to its hygroscopic nature. 

[0056] Flavorants and colorants impart characteristics or remove 



or mask undesired characteristics. 

[0057] a flavoring agent may be present in the chewing gum in 
an amount within the range of from approximately 0.1 to 
about 10.0 weight percent, and preferably from approxi- 
mately 0.5 to about 3.0 weight percent of the gum. The 
flavoring agents may comprise essential oils, synthetic 
flavors, or mixtures thereof including, but not limited to, 
oils derived from plants and fruits such as citrus oils, fruit 
essences, peppermint oil, spearmint oil, close oil, oil of 
wintergreen, anise and the like. Artificial flavoring compo- 
nents are also contemplated for use in gums of the 
present invention. Those skilled in the art will recognize 
that natural and artificial flavoring agents may be com- 
bined in any sensory acceptable blend. All such flavors 
and flavor blends are contemplated for use in gums of the 
present invention. 

[0058] a chewing gum composition made with the chewing gum 
base of the present invention may also have spray dried 
flavor as a partial or complete replacement of liquid fla- 
vor. This reduces the plasticizing or tackifying quality that 
liquid flavors provide. The amount of liquid flavor used 
would reduce to about 0.4% to about 2% by weight of the 
chewing gum composition. The loading of the spray dried 



flavor used in the present invention can be approximately 
20% active. The amount of spray dried flavor may be used 
up to about 2% by weight of the chewing gum composi- 
tion. Preferably, spray dried flavor is used in amounts 
ranging from about 0.2% to about 2% by weight of the 
chewing gum composition. Even more preferably, spray 
dried flavor is used at about 1% by weight of the chewing 
gum composition. 

[0059] Optional ingredients such as colors, emulsifiers and phar- 
maceutical agents, coolants, oral sensates, active agents, 
antimicrobials, tooth whitening agents, medicaments, 
breath freshening agents, nutritional supplements, well- 
ness agents, weight loss agents, and combinations thereof 
may be added to the chewing gum. Colorants may typi- 
cally include FD&C type lakes, plant extracts, fruit and 
vegetable extracts and titanium dioxide. 

[0060] | n general, chewing gum is manufactured by sequentially 
adding the various chewing gum ingredients to a com- 
mercially available mixer known in the art. After the initial 
ingredients have been thoroughly mixed, the gum mass is 
discharged from the mixer and shaped into the desired 
form such as by rolling into sheets and cutting into sticks, 
extruded into chunks or casting into pellets. 



[0061] Generally, the ingredients are mixed by first melting the 
gum base and adding it to the running mixer. The base 
may also be melted in the mixer itself. Color or emulsi- 
fiers may also be added at this time. A softener such as 
glycerin may also be added at this time, along with syrup 
and a portion of the bulking agent/sweetener. Further 
portions of the bulking agent/sweetener may then be 
added to the mixer. A flavoring agent is typically added 
with the final portion of the bulking agent/sweetener. A 
high-intensity sweetener is preferably added after the fi- 
nal portion of bulking agent and flavor have been added. 

[0062] Although generally the gum base is melted before adding 
to the mixture, in the present invention, the gum base is 
not melted prior to adding it to the mixer. 

[0063] The entire mixing procedure typically takes from five to 
fifteen minutes, longer mixing times may sometimes be 
required. Those skilled in the art will recognize that many 
variations of the above described procedure may be fol- 
lowed. Again, one specifically contemplated embodiment 
is the use of an extruding mixer for continuous process- 
ing. In such a process, ingredients are added continuously 
at various points along the length of the extruder while 
homogeneously mixed gum continuously issues from the 



discharge end of the extruder. U.S. Patent Number 
6,017,565, herein incorporated by reference, discloses a 
continuous manufacture process which automatically and 
continuously feeds ingredients into an apparatus, mixes, 
and discharges the desired end product. The end product 
is automatically dusted, rolled scored and wrapped. U.S. 
Patent Number 5,543,160 discloses a manufacturing pro- 
cess using high efficiency continuous mixing which does 
not require separate manufacture of gum base. 

[0064] After mixing, the chewing gum is formed into a final 

product shape using well known techniques which may 
employ extrusion, rolling, sheeting, scoring or forming. 
The final product shape may be stick, tabs, chunks, pel- 
lets, balls or any other desired shape. 

[0065] Pellet and ball forms, among others, are typically pan 

coated. Conventional panning procedures generally coat 
with sucrose, but recent advances in panning have al- 
lowed the use of other carbohydrate materials to be used 
in the place of sucrose. Some of these components in- 
clude, but are not limited to, erythritol, sorbitol, dextrose, 
maltose, xylitol, hydrogenated isomaltulose and other new 
polyols or a combination thereof. These materials may be 
blended with panning modifiers including, but not limited 



to, gum arabic, maltodextrins, corn syrup, gelatin, cellu- 
lose type materials like carboxymethyl cellulose or hy- 
droxymethyl cellulose, starch and modified starches, veg- 
etable gums like alginates, locust bean gum, guar gum 
and gum tragacanth, insoluble carbonates like calcium 
carbonate or magnesium carbonate, and talc. Erythritol 
also acts as a panning modifier with other panning mate- 
rials to improve product quality. Anti-tack agents may 
also be added as panning modifiers, which allow the use 
of a variety of carbohydrates and sugar alcohols to be 
used in the development of new panned or coated gum 
products. Flavors may also be added with the erythritol 
sweetener to yield unique product characteristics. 

[0066] if the chewing gum composition is in a pellet form, the 

initial coating syrup should have higher binder levels, e.g. 
gum Arabic or gum tallah, in the pre-coat, because con- 
ventional pre-coat does not stick to the pellet as it would 
on a conventional chewing gum composition. The increase 
of a binder allows for the appropriate adherence of the 
pre-coat. The present invention may be coated in amount 
ranging from about 30 % to about 38%. Preferably, the 
coating is present at about 32% to about 36%. 

[0067] The following tables show examples of formulas as possi- 



ble embodiments of the present invention. The formulas 
are presented byway of example and not by limitation. 
Ingredients are expressed in percentages by weight of the 
formulation. The following gum base formulas were pre- 
pared. 

Table 1. Gum Base Formulations 





Example 1 


Example 2 




Prior Art 


Inventive 


Terpene Resin 


25.25 


28.93 


PVAc( 12-15K MW) 


27.50 


33.85 


Hydrogenated Veg. Oil 


15.54 


16.25 


Mono/di glycerides 


4.78 


5.54 


High MW PIB 




8.15 


PIB (~ 75K MW) 


1.86 


.. 


Butyl Rubber 


9.97 


2.04 


Amorphous Silica 
(-2.5% water by 
weight) 




4.65 


BHA 


0.07 


0.05 


Calcium Carbonate 


11.31 


0.54 


Lecithin 


3.72 




Total 


100.00 


100.00 



[0068] The following are additional possible formulations of the 
inventive chewing gum base and are presented byway of 



example and not limitation. 



Table 2. Gum Base Formulations 





Ex. 3 


Ex 4 


Ex.5 


Ex.6 


Ex. 7 


Ex. 8 


Ex. 9 




Inven- 
tive 


Inven- 
tive 


Inven- 
tive 


Inven- 
tive 


Inven- 
tive 


Inven- 
tive 


Inven- 
tive 


Terpene 
Resin 


21.00 


25.00 


33.00 


15.00 


0.00 


18.00 


27.00 


Low MW 
PVAc 


31.50 


28.00 


16.00 


40.00 


31.00 


25.00 


35.00 


Oil 


14.50 


12.00 


18.00 


12.00 


19.00 


9.00 


2.00 


Micro- 
crys- 
talline 
Wax 


5.00 


0.00 


2.00 


0.00 


3.00 


0.00 


0.00 


High MW 
PIB 


5.00 


7.00 


12.00 


9.00 


7.00 


15.00 


14.00 


Med. 
MW PIB 


0.00 


0.00 


5.00 


0.00 


6.00 


2.00 


0.00 


Butyl 
Rubber 


15.00 


8.00 


7.00 


10.00 


15.50 


16.00 


4.00 


SBR 


4.00 


0.00 


1.00 


0.00 


3.00 


0.00 


0.00 


Amor- 
phous 
Silica 


0.00 


17.00 


2.00 


12.00 


9.00 


14.50 


18.00 


Calcium 
Carbon- 
ate 


4.00 


2.00 


4.00 


1.00 


5.00 


0.00 


0.00 


Lecithin 


0.00 


1.00 


0.00 


1.00 


1.50 


0.50 


0.00 


Total 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00 



[0069] chewing Gum Formulations, described herein, were used 



to generate experimental data described in Table 6. 
Table 3. Chewing Gum Formulations 





Ex. 10 


Ex. 11 


Ex. 12 


Ex. 13 


Ex. 14 


Ex. 15 




Prior Art 


Inven-tive 


Inven-tive 


Inven-tive 


Inven-tive 


Inven-tive 


Base of 
Ex. 1 


33.00 


- 


— 


— 


- 


- 


Base of 
Ex. 2 




25.30 


27.30 


25.30 


26.30 


25.30 


Sorbitol 


46.43 


61.48 


59.48 


61.48 


60.48 


61.80 


Calcium 
Carbonate 


13.00 












Glycerin 


4.00 


2.40 


2.40 


2.40 


2.40 


2.40 


Pepper- 
mint flavor 


1.95 


1.50 


1.65 


1.65 


1.65 


1.80 


Menthol 


0.35 


0.50 


0.35 


0.35 


0.35 


0.50 


Spray 
dried Pep- 
permint 




1.00 


1.00 


1.00 


1.00 


0.38 


Liquid 
Lecithin 


0.45 












Deoiled 

Powdered 

Lecithin 




7.00 


7.00 


7.00 


7.00 


7.00 


Encapsu- 
lated APM 


0.68 


0.68 


0.68 


0.68 


0.68 


0.68 


APM 


0.14 


0.14 


0.14 


0.14 


0.14 


0.14 


Total 


100.00 


100.00 


100.0 


100.00 


100.00 


100.00 



[0070] Table 4. Chewing Gum Formulations 





Ex. 16 


Ex. 17 


Ex. 18 


Ex. 19 


Ex. 20 


Ex. 21 




Inven-tive 


Inven-tive 


Inven-tive 


Inven-tive 


Inven-tive 


Inven-tive 


Base of 
Ex. 2 


25.30 


25.30 


25.30 


25.30 


25.29 


25.30 


Sorbitol 


61.65 


61.25 


61.65 


62.25 


62.30 


61.87 


Glycerin 


2.40 


2.40 


2.40 


2.40 


2.40 


2.40 


Pepper- 
mint flavor 


1.80 


1.80 


1.65 


1.50 


1.65 


1.50 


Menthol 


0.35 


0.43 


0.50 


0.35 


0.43 


0.43 


Spray 
dried Pep- 
permint 


0.68 


1.00 


0.68 


0.38 


0.38 


0.68 


Deoiled 

Powdered 

Lecithin 


7.00 


7.00 


7.00 


7.00 


7.00 


7.00 


Encapsu- 
lated APM 


0.68 


0.68 


0.68 


0.68 


0.68 


0.68 


APM 


0.14 


0.14 


0.14 


0.14 


0.14 


0.14 


Total 


100.00 


100.00 


100.00 


100.00 


100.00 


100.00 



[0071] The chewing gums of Examples 10-13 were formed into 
pellets and pan coated to a level of 67.5% center, 32.5% 
coating using a coating with the approximate composi- 
tion: 

Table 5. Approximate Coating Formulation (Dry Basis) 





Percent by weight 


Maltitol 


88.64 


Gum Acacia 


8.79 



Menthol 


0.74 


Peppermint flavor 


0.59 


Physiological Cooling Agents 


0.25 


APM 


0.27 


Titanium White (Color) 


0.13 


Carnauba Wax (Polishing Agent) 


0.59 


Total 


100.00 



[0072] The coated pellets (referred to by the example numbers in 
Table 3 and 4) were tested by adhering the chewed cuds 
to concrete paving stones placed in an exposed outdoor 
location. A weight was placed on top of the gum cud for 
24 hours to ensure seepage into the outdoor surface. 
Three to five cuds of each example were tested in each 
trial. After five days, a first pass with a dry sweeper 
(Tennant 5700XP) was performed and the percentage of 
removed chewing gum cud was visually estimated. Thirty 
minutes after the first pass with the dry sweeper, a first 
wet pass was performed. A wet pass is the same sweeper 
as used in the dry pass with the addition of water. Second, 
third and fourth wet passes were performed at four 
minute intervals. The percentage of chewing gum cud re- 
moved was estimated after each pass. By chance, during 
one of the trials in the experimentation, the chewing gum 



cuds were stuck to the outdoor surface for a few days and 
were exposed to a heavy rainfall. To the surprise of the 
scientists performing the experiment, it was observed that 
the experimental chewing gum cuds had been washed 
away with the rainfall. The average results of all trials are 
reported in Table 6. 

Table 6. Removal Test Results (Percent Removed) 



Chewing 
gum of 
Example 


No. of tri- 
als 


Be-fore 
Test 


1st Pass- 
Dry 


2nd 

PassWet 


3rd 

PassWet 


4th 

PassWet 


5th 

PassWet 


10 - Prior 
Art 


5 


0 


0 


0 


0 


2 


3 


11 - In- 
ventive 


6 


0 


15 


30 


58 


74 


91 


12 -In- 
ventive 


3 


0 


14 


24 


53 


77 


90 


13 -In- 
ventive 


5 


0 


4 


10 


36 


58 


75 


14 -In- 
ventive 


1 


0 


2 


3 


8 


40 


69 


15 -In- 
ventive 


1 


0 


2 


22 


72 


95 


98 


16 -In- 
ventive 


1 


0 


3 


22 


68 


96 


99 


17 -In- 
ventive 


1 


0 


3 


27 


68 


96 


99 


18 -In- 
ventive 


1 


0 


0 


12 


92 


98 


99 


19 -In- 
ventive 


1 


0 


0 


7 


73 


93 


97 



90 - In- 

£-\J "III" 

ventive 


1 


n 


12 

1 £- 


oo 


oo 


I/O 




21 - In- 
ventive 


1 


o 


19 


72 


96 


98 


99 



[0073] it should be understood that various changes and modifi- 
cations to the presently preferred embodiments described 
herein will be apparent to those skilled in the art. Such 
changes and modifications can be made without departing 
from the spirit and scope of the present invention and 
without diminishing the intended advantages. It is there- 
fore intended that such changes and modifications be 
covered by the appended claims. 



